Identification of three phosphorylation sites on each heavy chain of Acanthamoeba myosin II.
It has been previously demonstrated that the actin-activated Mg2+-ATPase activity of Acanthamoeba myosin II is inhibited by phosphorylation of its two heavy chains (Collins, J. H., and Korn, E. D. (1980) J. Biol. Chem. 255, 8011-8014). In this paper, it is shown that a partially purified kinase preparation from Acanthamoeba catalyzes the incorporation of 3 mol of phosphate into each mole of myosin II heavy chain. Tryptic digestion of the 32P-myosin, followed by two-dimensional peptide mapping, indicates that two of the three sites phosphorylated by the kinase in vitro correspond to the two major phosphorylation sites on the myosin heavy chain in vivo. Phosphorylation of myosin II in vitro by the kinase fraction completely inhibits the actin-activated Mg2+-ATPase activity of myosin II. Myosin II can be isolated in a highly phosphorylated, enzymatically inactive form, then dephosphorylated to an active form, and finally rephosphorylated to an inactive form. The Acanthamoeba kinase fraction catalyzes the phosphorylation of all three sites on the heavy chain of myosin II at virtually the same rate. From a comparison of the decrease in actin-activated Mg2+-ATPase activity with the amount of phosphate incorporated into myosin II, and from the results obtained previously by dephosphorylating myosin II (Collins, J. H., and Korn, E. D., (1980) J. Biol. Chem. 255, 8011-8014), it can be inferred that two of the sites phosphorylated in vitro act in a synergistic manner to inhibit the actin-activated myosin II Mg2+-ATPase.